In studies of routine mental health practice in UK National Health Service (NHS) primary care settings, patients who had scores above the clinical cut-off level on the Clinical Outcomes in Routine Evaluation -Outcome Measure (CORE-OM) at the outset of psychological therapy, 1,2 and had planned endings, had similar rates of recovery and improvement regardless of how long they remained in treatment across the 0-20 session range examined.
In studies of routine mental health practice in UK National Health Service (NHS) primary care settings, patients who had scores above the clinical cut-off level on the Clinical Outcomes in Routine Evaluation -Outcome Measure (CORE-OM) at the outset of psychological therapy, 1,2 and had planned endings, had similar rates of recovery and improvement regardless of how long they remained in treatment across the 0-20 session range examined. 3, 4 Similar results were reported among patients in an American university counselling centre. 5 These results seem unexpected in the context of conventional psychological therapy dose-effect curves, which suggest recovery and improvement rates should increase with the number of sessions delivered, albeit at a negatively accelerating rate. [6] [7] [8] These unexpected results might reflect participants' responsive regulation of treatment duration to fit patient requirements. 3, 4 In the NHS primary care investigations the recovery rate was paradoxically slightly greater among patients who had fewer sessions than among those who had more sessions. Patients' pre-treatment and post-treatment CORE-OM scores were modestly correlated with the number of sessions they attended, suggesting that degree of distress was one of many factors influencing treatment duration. All scientific findings, but particularly such unexpected and paradoxical findings, must be reproduced across settings and closely assessed before they can be considered trustworthy. 9, 10 Understanding the effects of psychological therapy not as a fixed function of dose but as responsively regulated could have important implications for policy regarding prescribed numbers of sessions. We assessed whether the dose-effect pattern previously observed in primary care mental health settings could be observed in other service sectors, including secondary care, university counselling centres, voluntary organisations and workplace counselling centres.
Method
We studied adult patients aged 16-95 years (n = 26 430) drawn from the CORE National Research Database 2011 (described below) who returned valid pre-and post-treatment assessment forms, began treatment in the clinical range, completed 40 or fewer sessions and were described by their therapists as having had a planned ending. Endings were considered as planned if the therapist and patient agreed to end therapy or a previously planned course of therapy was completed. The patients on average were 38.6 years old (s.d. = 12.9); 18 308 (69.3%) were women; 23 104 (87.4%) were White, 1092 (4.1%) were Asian, 913 (3.5%) were Black and 1321 (5.0%) listed other ethnicity or their ethnicity was not stated, not available or missing. Most patients were not given a formal diagnosis, but therapists indicated the severity of their patients' presenting problems using categories provided on the CORE assessment form. Multiple problems were indicated for most patients. Patients' problems rated as causing moderate or severe difficulty on one or more areas of day-to-day functioning included anxiety (in 56.3% of patients), depression (38.3%), interpersonal relationship problems (38.8%), low self-esteem (33.9%), bereavement or loss (23.0%), work or academic problems (23.0%), trauma and abuse (15.4%), physical problems (11.6%), problems associated with living on welfare (11.6%), addictions (5.4%) and personality problems (5.1%), as well as other problems cited for fewer than 5% of the patients.
The patients were treated over a 12-year period at 50 services in the UK, including six primary care services (8788 patients), eight secondary care services (1071 patients), two tertiary care services (68 patients), ten university counselling centres (4595 patients), fourteen voluntary sector services (5225 patients), eight workplace counselling centres (6459 patients) and two private practices (224 patients). The patients were treated by 1450 therapists who treated from 1 to 377 patients each (mean 18.2, s.d. = 42.0). Therapist demographic and professional characteristics were not recorded. Assignment of patients to therapists and treatments was determined using the service's normal procedures. Therapists indicated their treatment approaches at the end of therapy using the CORE end of therapy form (described below). The most common approaches were integrative (41.2%), person-centred (36.4%), psychodynamic (22.8%), cognitivebehavioural (14.9%), structured/brief (14.6%), and supportive (14.0%). Therapists reported using more than one type of therapy with many (41.6%) of the patients.
Measures
Outcome measure
The CORE-OM is a self-report inventory comprising 34 items that address domains of subjective well-being, symptoms (anxiety, depression, physical problems, trauma), functioning (general functioning, close relationships, social relationships) and risk (risk to self, risk to others). 1, 2 Half the items focus on low-intensity problems (e.g. 'I feel anxious/nervous') and half focus on highintensity problems (e.g. 'I feel panic/terror'). Items are scored on a five-point scale (0-4), anchored 'not at all', 'only occasionally' , 'sometimes' , 'often' and 'all or most of the time' . (Six positively worded items are reverse-scored.) Forms are considered valid if no more than three items are omitted. 2 Clinical scores on the CORE-OM are computed as the mean of completed items multiplied by 10, so clinically meaningful differences are represented by whole numbers. Thus, scores can range from 0 to 40. The 34-item scale has a reported internal consistency of 0.94, 1 and test-retest correlations of 0.80 or above for intervals of up to 4 months in an out-patient sample. 11 The CORE-OM's recommended clinical cut-off score of 10 was selected to discriminate optimally between a clinical sample and a systematic general population sample. 12 
Assessment and end of therapy forms
On the CORE assessment form, 13 completed at intake, therapists gave referral information, patient demographic characteristics and data on the nature, severity and duration of presenting problems using 14 categories: depression, anxiety, psychosis, personality problems, cognitive/learning difficulties, eating disorder, physical problems, addictions, trauma/abuse, bereavement, selfesteem, interpersonal problems, living/welfare and work/ academic. On the end of therapy form therapists reported information about the completed treatment, including the number of sessions the patient attended, whether the ending was planned or unplanned, and which type or types of therapy were used. 13 
Procedure
Details of data collection procedures were determined by each service's normal administrative procedures and were not recorded. Patients completed the CORE-OM during screening or assessment or immediately before the first therapy session. The posttreatment CORE-OM was administered at or after the last session. Therapists completed the therapist assessment form after an intake session and the end of therapy form when treatment had ended. Data collection complied with applicable data protection procedures for the use of routinely collected clinical data.
Anonymised data were entered electronically at the site and later transferred electronically to CORE Information Management Systems (CORE-IMS). Ethics approval for this study was covered by National Research Ethics Service application 05/Q1206/128 (Amendment 3).
The 26 430 patients we studied were selected from the CORE National Research Database 2011 (CORE-NRD-2011). The CORE Information Management Systems invited all UK services using its software support services for more than 2 years (representing approximately 303 000 potential patients) to donate anonymised, routinely collected data for use by the research team. These services had been using the personal computer format of the CORE system.
14 Data were entered into the CORE-NRD-2011, which includes information on 104 474 patients (68.6% female; mean age 38.5 years, s.d. = 12.6) whose therapist returned a therapist assessment form during the period April 1999 to November 2011. For some patients data on more than one episode of therapy were donated; however, to ensure that each patient was included just once, only the first episode was included in the database (not necessarily the first episode the patient had ever had).
Selection of patients
We selected all adult patients (age 16-95 years) from this database who returned valid pre-and post-therapy CORE-OM forms, were described by their therapists as having planned endings, had pre-treatment CORE-OM scores of 10 or greater, and completed 40 or fewer sessions. Criteria were decided a priori, paralleling the previous studies. We excluded patients in the database who did not return valid CORE-OM forms, including some who used short forms of the CORE rather than the CORE-OM: 17 489 did not return valid pre-or post-treatment forms, 1070 returned post-treatment but not pre-treatment forms and 49 618 returned pre-treatment but not post-treatment forms. The last (largest) category included patients who did not attend any sessions, patients who attended sessions but left without completing the final form and patients who had not ended their treatment by the closing date of data collection.
Of the 36 297 patients who returned valid pre-and post-treatment CORE-OM forms, 385 were excluded because there were missing data on age or age fell outside the 16-95 range; 4716 were excluded because they did not have a planned ending; and 3529 were excluded because they began treatment with a CORE rating below the clinical cut-off score of 10. Finally, we excluded 1237 patients who met previous criteria but received more than 40 sessions as reported on the end of therapy form, or whose therapist did not record the number of sessions attended. The number of patients receiving more than 40 sessions was too small to estimate recovery and improvement rates reliably. Many of the services routinely offered a fixed number of sessions, most often six. These limits were administered flexibly, however, and all services returned data from some patients seen for more than six sessions. This left our sample of 26 430, or 25.3% of the patients in the CORE-NRD-2011 ( Fig. 1) .
Some of the services asked to donate data to CORE-NRD-2011 had also been asked to donate data to previous data-sets, designated CORE-NRD-2002 and CORE-NRD-2005, 3, 4 and there may have been some overlap with the present sample. Codes for patients, therapists and sites were assigned separately in each sample to preserve anonymity, so we could not check for overlap precisely. As a proxy estimate, we matched patients on five indices: age, pre-treatment CORE-OM score, post-treatment CORE-OM score, date of first session and date of final session. In the our study sample 472 of the 26 430 patients 
Recovery
Reliable and clinically significant improvement Reliable and clinically significant improvement (RCSI) is a common index of recovery in psychological therapy studies. Following Jacobson & Truax, 15 we held that patients had achieved RCSI if they entered treatment in a dysfunctional state and left treatment in a normal state, having changed to a degree that was probably not due to measurement error (that is, by an amount equal to or greater than the reliable change index described below). We used a CORE-OM score of 10 or above as the clinical cut-off level dividing the dysfunctional from the normal populations. 12 Recall that we excluded patients who began treatment with a score below the clinical cut-off; these patients were not in the clinical population to begin with and so could not move from the clinical to the normal population (as required for RCSI) regardless of how much they improved.
Reliable change index
The reliable change index is the pre-post treatment difference that, when divided by the standard error of the difference, is equal to 1.96. The standard error, and thus the index, depends on the standard deviation of the pre-post difference and on the reliability of the measure. 15 For comparability we used the same criteria as in the 2008 study by Stiles et al. 4 Using s.d. diff = 6.65 (based on the 12 746 patients in CORE-NRD-2005 who had valid pre-and post-treatment CORE-OM scores) and the reported internal consistency reliability of 0.94, we calculated a reliable change index of 4.5. Values based on the 36 297 patients in CORE-NRD-2011 who returned valid pre-and post-treatment CORE-OM forms were similar: s.d. diff = 6.78, internal consistency averaged across pre-and post-treatment forms 0.94, reliable change index 4.49. To summarise, patients whose CORE-OM scores decreased by 4.5 points or more were considered to have achieved reliable improvement. Patients who achieved reliable improvement and whose score changed from at or above 10 to below 10 were considered to have achieved RCSI.
Results
The 26 430 patients we studied attended an average of 8.3 sessions (s.d. = 6.3; median and mode 6 sessions) and 15 858 of them achieved RCSI -that is, having begun treatment with a CORE-OM score of 10 or above, 60.0% of the patients left with a score below 10, having changed by at least 4.5 points. An additional 5258 patients (19.9%) showed reliable improvement only. Reliable deterioration (i.e. an increase of 4.5 or more points) was shown by 344 patients (1.3%). The remaining 4970 patients (18.8%) showed no reliable change. In this sample, with these parameters, the cut-off criterion (leaving treatment in a normal state) was a more powerful determinant of RCSI than the reliable change index (changing to a degree not attributable to chance). Whereas 21 116 (79.9%) of all patients showed reliable improvement (decrease greater than 4.5), only 16 585 (62.8%) ended treatment below the cut-off score of 10, just 727 (2.8%) more than achieved RCSI. The patients' mean CORE-OM clinical score was 18.99 
Dose-effect relations
Within the parameters of our study, patients who attended fewer sessions were somewhat more likely to have achieved RCSI by the end of treatment than were those who attended more sessions. Table 1 shows the number and percentage of patients who achieved RCSI as a function of the number of sessions they attended (data for the full number of sessions are given in online Table DS1 ). All of the RCSI rates were between 45% and 70%, except for 37.5% among the relatively few patients who completed 39 sessions (online Table DS1 ). Rates of RCSI were negatively correlated with number of sessions attended (r = 70.58, P50.001; 41 session categories), replicating previous findings. 3, 4 The proportion of patients achieving reliable improvement was also negatively correlated with number of sessions attended (r = 70.40, P = 0.009; 41 categories). Table 1 shows the number and percentage of patients who achieved reliable improvement as a function of number of sessions. Reliable improvement rates ranged from 70% to 85%, again except for a lower 57.5% among clients who attended 39 sessions (online Table DS1 ). These rates are higher than the RCSI rates because they included patients who achieved RCSI plus others who improved but did not end below the cut-off score. The 'no session' entry in Table 1 represents patients who returned to the site, perhaps after time on a waiting list, agreed with their therapist that formal treatment was no longer indicated, and completed a second CORE-OM. Although there were only a few such patients, their rate of improvement was consistent with the broader pattern, and we consider this to be a logical beginning of the continuum, reflecting treatment decisions by participants.
Mean pre-post treatment changes were similar regardless of the number of sessions attended. As shown in Table 2 , the mean pre-post change scores varied around the overall mean of 9.89, and the effect size varied around the overall effect size of 1.89. They were not significantly correlated with number of sessions across the 41 categories (0 to 40; online Table DS2 ). The patients who attended large numbers of sessions tended to have relatively higher CORE-OM scores both before and after treatment ( Table 2,  online Table DS2 ). The correlations of mean pre-and posttreatment CORE-OM scores with sessions attended across the 41 categories were substantial (pre-treatment r = 0.58, P50.001; post-treatment r = 0.66, P50.001). The correlations of individual patients' pre-and post-treatment CORE-OM scores with the number of sessions attended, although reliably positive, were far smaller, reflecting large within-category variation in CORE-OM scores (pre-treatment r = 0.08, P50.001; post-treatment r = 0.09, P50.001; n = 26 430).
Service sector analysis
For the most part the foregoing pattern of results was observed within each of the service sectors we considered. Table 3 shows the RSCI rates and mean CORE-OM pre-post change in each of the sectors, with the whole-sample statistics included for comparison. Table 4 shows the mean number of sessions attended in each service sector within the sample we selected. We note that, descriptively, patients seen in secondary and tertiary care tended to begin with somewhat higher CORE-OM scores and to improve less than patients seen in other sectors, as indicated by relatively lower reliable change rates and effect sizes (see Table 3 ) despite having longer treatments (see Table 4 ). Private sector patients averaged somewhat more improvement; however, in view of the relatively small number of patients we are reluctant to interpret this. The durations of university and workplace treatments were similar to those in primary care; however, the durations of voluntary sector treatment were more similar to those in secondary care. Figure 2 shows RCSI rates as a function of number of sessions completed for five of the sectors, with the whole-sample RCSI rates included for comparison. The whole-sample reference figure includes data for 0-40 sessions, as listed in online Table DS1 . To ensure that the RCSI rates within sectors at each duration were based on a sufficient number of cases, we restricted the sector plots to primary care, secondary care, university counselling, voluntary sector and workplace counselling, and we included data RCSI, reliable and clinically significant improvement. a. All pre-post differences were significant by paired t-test, P50.001. b. Mean difference divided by whole-sample pre-treatment standard deviation (5.24).
only for patients who received 1 to 25 sessions. Like the wholesample graph, all of the separate sector graphs show similar degrees of improvement for patients who received different numbers of sessions. Within this broad pattern, it is interesting to note that the modest negative correlation of RCSI rates with treatment duration reported previously, 3, 4 and observed across sessions 0-40 in the full sample, also appeared numerically across the smaller range of sessions (1-25) in primary care (r = 70.33, P = 0.11), secondary care (r = 70.40, P = 0.05) and university counselling (r = 70.28, P = 0.18), but not in the voluntary sector (r = 0.31, P = 0.13) or workplace counselling (r = 0.26, P = 0.22).
Discussion
As in the previous studies of therapy in primary care, 3, 4 patients in this larger, more diverse sample averaged similar gains regardless of treatment duration. Confidence in the finding is strengthened by observing this pattern in service sectors other than primary care.
Responsive regulation model
Finding that patients seen for many sessions average no greater improvement than patients seen for few sessions may seem surprising if treatment duration is considered as a planned intervention or an independent variable in an experimental manipulation; but it may seem more plausible if patients and therapists are considered as monitoring improvement and adjusting treatment duration to fit emerging requirements, responsively ending treatment when improvement reaches a satisfactory level, given available resources and constraints. We call this 'responsive 120 regulation' of treatment duration. 4, 16 The responsive regulation model presumes that patients have varied goals, potentials and expectations, change at different rates (for many reasons) and achieve sufficient gains at different times. In routine practice, participants (patients, therapists, family, administrators) respond to this variation by adjusting treatment duration so that treatments tend to end when patients have improved to a 'good-enough' level; 3, 17 that is, improvement that is good-enough from the perspective of participants when balanced against costs and alternatives. Our results are consistent with this interpretation, although they do not prove it.
Despite diverging from the individual-level interpretation of dose-effect common in medicine, the responsive regulation model is consistent with the population-level interpretation of dose-effect curves, such as is used in agriculture -for example, to describe the percentage of weeds killed by a given dose of herbicide. Applied to psychological therapy, the population interpretation suggests that the easy-to-treat patients reach their good-enough level quickly and leave treatment, so a declining number of harder-to-treat patients remain in later sessions.
Differences between service sectors
Gains were similar at different treatment durations within each of the mental healthcare sectors we studied. However, there were a few small but interesting differences between sectors. Patients in the secondary and tertiary care sectors averaged greater severity at intake and made fewer gains than patients in other sectors despite having longer treatments, presumably because they were referred for relatively chronic and complex problems judged likely to respond to treatment more slowly. Their lower level of gains suggests a lower good-enough level, which may reflect lower aspirations (e.g. coping with problems rather than full recovery), greater costs of care or the relative intractability of their problems to psychological treatment. Conversely, the RCSI rate of about 60% and other indices of gains were similar across the other sectors, suggesting that the good-enough levels were similar across these sectors.
The slight negative association of RCSI rates with treatment duration in primary and secondary care and university counselling replicated observations in the previous primary care samples. 3, 4 However, this trend did not appear in either voluntary sector or workplace counselling. Previously, the negative correlation of treatment duration with RCSI rates in primary care has been interpreted as reflecting increasing costs of longer treatment; 4 that is, patients are satisfied with less as costs and difficulties mount. Costs include not only treatment fees but also time off work, child care, stigma of being in therapy and pressures from administrators to finish. We speculate that these cost increments are greater in the NHS and universities -large public-sector organisations with less freedom in their practice -than in the voluntary and workplace sectors.
The voluntary sector may be selectively treating cases that respond well to longer treatments: their RSCI rates were as strong as those of primary care, their treatment durations were as long as secondary care, and they showed no decline in outcomes at longer durations. The voluntary sector tends to serve people with relatively difficult problems with modest financial resources and good motivation for treatment. 18 We speculate that insofar as voluntary services impose fewer pressures to keep treatment short, people who are expected (by themselves or by others) to require longer treatments are directed towards them.
Limitations
Naturalistic variation in treatment duration is not a natural experiment. Our naturalistic, practice-based design did not randomly assign patients to receive different durations of treatment. Thus, our results do not suggest that any particular patient would have the same outcome regardless of treatment length. On the contrary, the responsive regulation model suggests that the optimum number of sessions varies with many aspects of patient, therapist and context. Results might be different in an experiment in which patients were randomly assigned to fixed numbers of sessions. 19 Theoretically, patients assigned to a duration below their optimum would be likely to finish below their good-enough level, whereas patients assigned to a duration above their optimum would receive more therapy than under naturalistic conditions and might accomplish more, perhaps finishing above their good-enough level.
Non-completion of treatment
Our conclusions apply only to patients whose therapists said the ending was planned and who completed a post-treatment CORE-OM. Patients who left treatment before their planned ending seldom completed post-treatment measures, so we could not assess their gains. Patients may fail to appear for scheduled sessions because they have found other sources of help, 20 or feel that they have achieved their goals. 21 On average, however, patients who did not return to complete post-session measures seem likely to have made smaller gains than had patients who did return. 22 The large number of patients who did not complete post-treatment CORE-OM forms raises concerns about possible selective reporting. In a check on this possibility in the CORE-NRD-2005, 23 the proportion of patients who returned post-treatment forms varied hugely across the 343 therapists who saw 15 or more patients (this included 95% of the patients in that data-set) and across the 34 services they represented, but the rate of return was essentially uncorrelated with indices of improvement across therapists or across services. If therapists were selectively influencing patients with good outcomes to return post-treatment forms, improvement rates would be negatively correlated with reporting rates -that is, the more selective therapists would tend to have higher improvement rates. The observed lack of correlation suggests that therapists and services were not selectively reporting to any significant degree.
Clinical implications
The responsive regulation model, which suggests that participants tend to regulate their use of therapy to achieve a satisfactory level of gains, shifts attention from decisions about treatment length to the question of what constitutes good-enough gains. Adjusting the cost and difficulty of access to and continuation of treatment, as well as influencing standards of what is good-enough by informing potential patients about what therapy can accomplish, might affect the average good-enough level. Our results suggest that the pattern of responsive regulation characterises diverse institutional settings. Allowing greater scope for responsive regulation might yield still greater efficiencies. For example, allowing patients to schedule their own appointments, rather than scheduling regular (e.g. weekly) appointments might dramatically reduce 'no-shows' without adverse effects on treatment effectiveness.
Romantic suicide Alexandra Pitman
The concept of 'romantic suicide' emerged in the 1770s following the suicide of the teenage English poet Thomas Chatterton, memorialised in Goethe's 1774 novel in the character of young Werther. Eighteenth-century authors embellished these men as romantic outcasts, triumphing over death through fearless individualism to achieve immortality in heaven. Such myths still persist today, exemplified in journalists' responses to the suicides of artists such as Kitaj, Kirchner, Rothko and Van Gogh. Glorifying their deaths by wreathing them in martyrdom is a dangerous practice. Awareness of the damage wreaked by propagation of these myths is the starting point for challenging them. RCSI, reliable and clinically significant improvement. a. Reliable and clinically significant improvement, defined as having a post-treatment Clinical Outcomes in Routine Evaluation -Outcome Measure (CORE-OM) score below 10, having changed by at least 4.5 points, includes only patients with planned endings whose initial CORE-OM score was at or above the clinical cut-off of 10. b. Reliable improvement is defined as a change of at least 4.5 points regardless of post-treatment score (and thus includes patients who achieved RCSI). 
